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ABSTRACT 

This is a discussion of two parts of mathematical model about feed water heaters the extensions is given in the 
sequel paper. In the models here the mass and energy balance equation. In this model, there's no division into 3 
zones  the heat exchanger treated as single zone and the mass and energy balance equation.  
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INTRODUCTION 

Feed water heater is the shell-tube heat exchanger whose task is to heat boiler feed water so that it 

increase the eciency of the system. The heat exchanger is furnished steam from the rotary engine bleeds, 

largely super heated steam. Heat from the condensed super heated steam is transmitted to heat the boiler 

feed water. Feed water heaters are horizontal or vertical. 

FEED WATER HEATER MATHEMATICAL MODEL 

The air mass feed hot-water tank provided by first bleed of a 200MWturbine will be analyzed. In 

reference conditions, the parameters have the following values: water pressure – 18.0 MPa, input 

temperature of water – 222.9°C, output temperature of water – 244.1°C, water mass flow – 180.5 kg/s, 

steam pressure – four.11 MPa, steam temperature – 378°C, condensate temperature at the outlet – 

238.3°C, condensate mass flux – 8.2 kg/s. The heat transfer surface area is 600m2. A block diagram of 

the heat exchange with customary symbols and site of the heat exchanger in the system is given in Fig. 

         

Fig: Feed Water Heater     Fig: Feed Heater Temperature Distribution  

17



International Journal of Advance Research, IJOAR.ORG                                                                                        

ISSN нонлπфмпо 
 

IJOAR© 2013 
http://www.ijoar.org 

 

 

Fig: Standard symbols of feed heater 

Not all parameters among the feed tank is measured. Therefore, it's cheap to create mathematical models 

to see the other unmeasured parameters. The paper presents 2 mathematical models of feed water heaters. 

In these models the mass and energy equations balancing and Peclet’s law are used. so as to change the 

models the subsequent assumptions have been created, there is no pressure drop for each fluids and there 

is no heat loss to the environment. 

The first mathematical model (single-zone model) 

In this model the heat changer was not divided into 3 zones however is taken as a full and a mass and 

energy balance equation and Peclet’s law were written for the heat changer. The two equations (the mass 

balance equation will be obvious) two unknown parameters may be determined. Assuming there are no 

mass leaks within the feed water heater, the body of water mass flow is up to the outlet mass flow by two 

sides. 

m˙h1 - m˙h2 = 0  (1) 

m˙c1 - m˙c2 = 0       (2) 

Assuming the change of kinetic and potential energy is negligible, the warmth transfer will be written as 

mc1 (ic2 - ic1) = ˙Q (3) 
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Assuming there are not any pressure drops for either of the fluids, outlet pressures may be written as 

ph2 = ph1  (4) 

pc2 = pc1  (5) 

Saturation temperature may be determined from the dependence 

Ts = f (ph1)  (6) 

The stream of warmth transferred will be written as 

˙Q = kFΔTln   (7) 

Differences in Logarithmic mean temperature 

 

 

Fig: Block diagram of single zone 

 

      
                    

  
         

          (8) 
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Enthalpy of the outlet water from the warmth exchanger can be determined as 

     
 

   
         (9) 

 

Temperature outlet is a function of pressure and enthalpy 

                  (10) 

Steam mass is equivalent to  

     
              

        
   (11) 

The block algorithmic rule for a single-zone model with an indication of input and output knowledge is 

conferred in Fig. 

 

CONCLUSIONS 

The paper presents mathematical model describing the work of a aggressive feed water heater equipped 

by the first 200 MW turbine bleed. 
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